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PROBLEM TO BE SOLVED: To remove eluted ions from the 
casing of a fuel cell or the eluate from various hoses or pipings, 
and valves present in a cooling water circulating system by 
providing an attachable and detachable cartridge-type ion 
exchanger in the cooling water circulating line of the fuel cell 
loaded on a moving body. 

SOLUTION: The cooling water from a main cooler 3 is sucked 
and force fed by a circulating pump 4. A cooling water 
circulation line 2 is branched to a demineralization line 5 and a 
bypass line 6 f bypassing the demineralization line 5 on the 
downstream side of the circulating pump 4, and the 
demineralization line 5 and the bypass line 6 are confluent again 
on the downstream side. The flow rate ratio of the cooling 
water divided into the demineralization line 5 and the bypass 
line 6 is set to, for example, about 1:3 to 1:30. An attachable 
and detachable cartridge type ion exchanger 7 is provided on 
the demineralization line 5, and an ion exchange resin filled 
therein to demineralize the cooling water passing therein. 




LEGAL STATUS 

[Date of request for examination] 27.08.2002 
[Date of sending the examiners decision of 12.08.2005 
rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application 
converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of 2005-17428 
rejection] 

[Date of requesting appeal against examiners 12.09.2005 



http://wwwl9.ipdl.ncipi.go jp/PAl/result/detail/main/w AAA.CaqXVDA413035519Pl.htm 



8/7/2006 



JP,2001-035519,A [CLAIMS] 



Page 1 of 2 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] The cooling water circulation system of the fuel cell characterized by forming the cartridge-type 
ion-exchange machine which can be detached and attached freely in the cooling water circulation line of the 
fuel cell carried in the mobile. 

[Claim 2] The cooling water circulation system of the fuel cell of claim 1 whose mobile is an automobile. 
[Claim 3] The cooling water circulation system of the fuel cell of claims 1 or 2 with which a cooling water 
circulation line has demineralization Rhine in which said cartridge-type ion-exchange machine was formed, 
and the bypass line which bypasses this demineralization Rhine. 

[Claim 4] The cooling water circulation system of a fuel cell according to claim 1 to 3 with which the 
cartridge-type ion-exchange machine is installed every width. 

[Claim 5] The cooling water circulation system of the fuel cell of claim 4 with which the cartridge-type ion- 
exchange machine installed every width has the inlet port and outlet of cooling water to the both ends. 
[Claim 6] The cooling water circulation system of a fuel cell according to claim 1 to 3 with which the 
cartridge-type ion-exchange machine is installed longitudinally. 

[Claim 7] The cooling water circulation system of the fuel cell of claim 6 with which the cartridge-type ion- 
exchange machine installed longitudinally has the inlet port and outlet of cooling water in the inferior- 
surface-of-tongue side. 

[Claim 8] The cooling water circulation system of a fuel cell according to claim 1 to 7 with which degassing 
is prepared in the cartridge-type ion-exchange machine. 

[Claim 9] The cooling water circulation system of the fuel cell of claim 8 with which degassing is opened 
for free passage by the lower stream of a river of the cartridge-type ion-exchange machine of a cooling 
water circulation line. 

[Claim 10] The cooling water circulation system of a fuel cell according to claim 1 to 9 with which the 
condensator is formed in the upstream of the cartridge-type ion-exchange machine of a cooling water 
circulation line. 

[Claim 1 1] The cooling water circulation system of a fuel cell according to claim 3 to 10 with which the 
condensator is formed in the upstream of the cartridge-type ion-exchange machine of demineralization 
Rhine. 

[Claim 12] The cooling water circulation system of a fuel cell according to claim 1 to 1 1 with which it fills 
up with ion exchange resin in the cartridge-type ion-exchange machine. 

[Claim 13] The cooling water circulation system of the fuel cell of claim 12 with which ion-exchange resin 
consists of at least one sort of an anion exchange resin, cation exchange resin, and those mixed resin. 
[Claim 14] The cooling water circulation system of the fuel cell of claims 12 or 13 with which ion exchange 
resin is arranged at two or more layers. 

[Claim 15] The cooling water circulation system of a fuel cell according to claim 12 to 14 in a cartridge-type 
ion-exchange machine with which the filter is prepared in the upstream of ion exchange resin at least. 
[Claim 16] The cooling water circulation system of a fuel cell according to claim 12 to 15 with which ion 
exchange resin is held in the bag body formed by the textile which has water flow nature. 
[Claim 17] The cooling water circulation system of a fuel cell according to claim 12 to 15 with which the 
straightening vane is formed in the cartridge-type ion-exchange machine. 

[Claim 18] The cooling water circulation system of a fuel cell according to claim 12 to 15 with which the 
meandering path of cooling water is formed in the ion-exchange-resin restoration section in a cartridge-type 
ion-exchange machine. 

[Claim 19] The cooling water circulation system of a fuel cell according to claim 12 to 15 with which a 
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press means to press the ion exchange resin with which it fills up to the shaft orientations of an ion- 
exchange machine is established in the cartridge-type ion-exchange machine. 

[Claim 20] The cooling water circulation system of a fuel cell according to claim 12 to 15 with which a 
press means to press the ion exchange resin with which it fills up to the method of the inside of the direction 
of a path of an ion-exchange machine is established in the cartridge-type ion-exchange machine. 
[Claim 21] The cooling water circulation system of a fuel cell according to claim 12 to 15 with which two or 
more baffles prolonged in a pectinate form towards the ion exchange resin with which it fills up are formed 
in the cartridge-type ion-exchange machine. 

[Claim 22] The cooling water circulation system of a fuel cell according to claim 1 to 21 with which a 
cartridge-type ion-exchange machine consists of an ion-exchange machine of cooler style one apparatus. 
[Claim 23] The cooling water circulation system of the fuel cell of claim 22 with which the cooler style of 
one apparatus is constituted by the periphery section of an ion-exchange machine. 

[Claim 24] The cooling water circulation system of the fuel cell of claim 22 with which the cooler style of 
one apparatus is constituted by the upstream of ion exchange resin. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the suitable equipment for the cooling water 
circulatory system of the fuel cell carried in mobiles, such as an automobile, about the cooling water 
circulation system of a fuel cell. 
[0002] 

[Description of the Prior Art] A fuel cell is equipment which prepares the electrode of a pair in the both 
sides of the electrolyte which is an ionic conductor, supplies an oxidizing agent (being oxygen, air, etc. 
usually air or oxygen rich air) to one electrode (usually called the "air pole".), supplies a reducing agent 
(hydrogen or hydrogen component) to the electrode (usually called the "fuel electrode".) of another side, and 
is generated electrochemically, and uses the reverse principle of the electrolysis of water. Generally, water is 
mixed to a fuel electrode to fuels, such as alcohol and natural gas, or a fuel is reformed to it with water, and 
hydrogen is supplied to it. Namely, if it considers as radical Motohara ** of a fuel cell, hydrogen is 
generated from the fuel supplied into the fuel cell at the fuel electrode side of each eel by which two or more 
laminatings arrangement was usually carried out, and water. Oxidation reaction with the oxygen which a 
hydrogen ion (proton) shifts to an air pole side through an electrolyte, and is supplied to an air pole side is 
performed, and electromotive force occurs between a fuel electrode and an air pole by the reaction through 
this electrolyte. 

[0003] Generally a fuel cell is classified into some classes, such as a phosphate mold, a melting carbonate 
mold, a solid acid ghost mold, and a solid-state macromolecule mold, according to the class of electrolyte to 
be used. In recent years, the research on a solid electrolyte is progressing and utilization of the fuel cell 
miniaturized more is expected. As a result of attaining the miniaturization of a fuel cell, mount as a mobile, 
for example, a power source of an electric vehicle, it uses as a portable-type power source for migration, or 
it also becomes possible to use as a power source for home use. 

[0004] In the generation-of-electrical-energy system using a fuel cell, it is usually necessary to cool a fuel 
cell from the operating temperature of a fuel cell becoming a considerable elevated temperature below to 
predetermined temperature with cooling water (from becoming about 1 000 degrees C and an elevated 
temperature). 

[0005] In the large-sized generation-of-electrical-energy system using the fuel cell of a fixed installation 
mold, although some concrete proposals are seen about a cooling water system, there is also a field that it is 
the small technique in which development will be expected from now on about the fuel cell (for example, 
mounted fuel cell) carried especially in the mobile, and there is almost no proposal of concrete structure. 
[0006] 

[Problem(s) to be Solved by the Invention] Especially this invention proposes structure new about the 
cooling water system of the fuel cell carried in the mobile. That is, this invention offers the technique which 
occurs when a fuel cell generation-of-electrical-energy system is carried in a mobile, or can solve the 
various problems generating is expected to be, and the new technique especially about the cooling water 
system. 

[0007] When a fuel cell generation-of-electrical-energy system was carried in a mobile in completing this 
invention, the problem generated in the cooling water system or the problem generating is expected to be 
was considered. 

[0008] First, it is possible to supply new cooling water each time, or to carry out sequential discharge of the 
old cooling water, and to permute by new cooling water in the fuel cell of a fixed installation mold, if 
needed. However, to carry a fuel cell in a mobile, it is necessary to carry out the cyclic use of waste water of 
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the water for fuel cell cooling fundamentally, and to constitute it in the cooling water circulatory system 
accompanied by a condensator or a cooler style. 

[0009] In such the cooling water circulatory system, since cooling of a fuel cell is again presented with the 
cooling water which cooled the hot fuel cell after being cooled by predetermined temperature with a suitable 
condensator etc., the cyclic use of waste water of the cooling water will be carried out over a long period of 
time. 

[0010] However, if the cyclic use of waste water of the cooling water is carried out over a long period of 
time in this way, the effluent from the elution ion from the box of a fuel cell, the various hose which exist in 
the cooling water circulatory system, piping and valves, etc. will mix into cooling water, for example, and 
the concentration of these impurities will become high gradually during use. Since there is a possibility of 
causing plugging and corrosion of piping depending on about [ that cooling effectiveness falls ] and the case 
when the concentration of an impurity becomes high, the impurity in cooling water must be removed as 
much as possible. 

[001 1] As equipment from which such an impurity is removed, the ion exchange unit generally filled up 
with ion exchange resin is known. However, the example which used the ion exchange unit for the cooling 
water system of the fuel cell generation-of-electrical-energy system carried in the mobile is not found. 
Moreover, although the whole quantity of the processed water which it lets flow there is made into the 
processing object in the ion exchange unit generally known, if an ion exchange unit is temporarily used for 
the cooling water circulatory system of the above fuel cells, it is possible [ it ] that it is not necessary to 
make into a processing object the whole quantity of the cooling water through which it circulates each time. 
That is, if a part of circulating cooling water is processed regularly, it is possible to maintain the amount of 
the impurity in the cooling water of the whole quantity of the cooling water circulatory system below at a 
certain level, then it has and possibility that it will be thought that it is sufficient is fully high [ business ]. It 
can consider it to be effective technique actually to consider as the partial processing instead of the 
processing for the whole quantity of water flow from the miniaturization of an ion exchange unit and the 
reinforcement of restoration ion exchange resin becoming possible. 

[0012] Moreover, although the ion exchange resin with which the ion exchange unit was filled up reaches a 
life sooner or later and playback or exchange is needed, when it carries a fuel cell generation-of-electrical- 
energy system in a mobile, since it is unreal, carrying even the regenerative apparatus of ion exchange resin 
must take attachment-and-detachment nature into consideration on the convertibility of an ion exchange 
unit, and a twist concrete target. 

[0013] Furthermore, although it is possible to carry in an engine room with few allowances in tooth space 
when considering loading to a mobile, especially an automobile, it is necessary to take into consideration to 
the workability of attachment and detachment of an ion exchange unit in that case. 

[0014] The technical problem of this invention solves the various problems considered in that case, and is to 
offer the cooling water circulation system of a fuel cell which can fill various requests while it offers the 
optimal cooling water circulation system of a new fuel cell, when it carries a fuel cell generation-of- 
electrical-energy system in a mobile. 
[0015] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the cooling 
water circulation system of the fuel cell concerning this invention is characterized by forming the cartridge- 
type ion-exchange machine which can be detached and attached freely in the cooling water circulation line 
of the fuel cell carried in the mobile. 

[0016] As a mobile, although an automobile is mentioned typically, to other cars, or a hull and a pan, the 
power unit of a portable type etc. is possible. 

[0017] It is not necessary to carry out whole-quantity processing of the cooling water through which it 
circulates like the above-mentioned each time, and since it is thought that what is necessary is just to hold 
down the concentration of an impurity to below predetermined level as the whole cooling water system, it 
can consider as the configuration which has demineralization Rhine in which the cartridge-type ion- 
exchange machine was formed, and the bypass line which bypasses this demineralization Rhine as a cooling 
water circulation line. 

[0018] A cartridge-type ion-exchange machine can also be installed every width, and can also be installed 
longitudinally. In installing every width, it is desirable that the cartridge-type ion-exchange machine has the 
inlet port and outlet of cooling water to the both ends, and attachment and detachment become easy by it. In 
installing longitudinally, it is desirable that the cartridge-type ion-exchange machine has the inlet port and 
outlet of cooling water in the inferior-surface-of-tongue side, and attachment and detachment become easy 
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by it. 

[0019] Moreover, in a cartridge-type ion-exchange vessel, it is desirable that degassing is prepared. If the 
lower stream of a river of the cartridge-type ion-exchange machine of a cooling water circulation line is 
made to open this degassing for free passage, air is smoothly extracted into the cooling water of the 
downstream which does not produce un-arranging. 

[0020] It is necessary to form a condensator in one of the parts all over circulating-cooling-water Rhine, and 
to cool the cooling water through which it circulates even to predetermined temperature. Considering the 
thermal resistance of the ion-exchange resin with which it fills up into the cartridge-type ion-exchange 
machine, as for this condensator, it is desirable to be prepared in the upstream of the cartridge-type ion- 
exchange machine of a cooling water circulation line. Moreover, it is also possible to install the above- 
mentioned condensator in the upstream of the cartridge-type ion-exchange machine of demineralization 
Rhine, or to form a condensator different from the above in it further. 

[0021] What is necessary is just to decide the trees of this ion exchange resin suitably according to the class 
of impurity for removal, although it fills up with ion exchange resin in the cartridge-type ion-exchange 
machine. For example, ion-exchange resin should just consist of at least one sort of an anion exchange resin, 
cation exchange resin, and those mixed resin. Moreover, the ion exchange resin with which it fills up can 
also be arranged to two or more layers, and can also be considered as the mixed bed type configuration of 
two or more sorts of ion exchange resin. 

[0022] Various kinds of modes can be taken about the internal structure of a cartridge-type ion-exchange 
machine. 

[0023] For example, it can do with the structure in a cartridge-type ion-exchange machine where the filter is 
prepared in the upstream of ion exchange resin at least, or the structure where the filter is prepared also in 
the downstream. A filter consists of a porous body etc. 

[0024] Moreover, ion exchange resin can also consider as the configuration held in the bag body formed by 
the textile which has water flow nature. Moreover, the configuration in which the straightening vane is 
formed in the cartridge-type ion-exchange machine, The configuration in which the meandering path of 
cooling water is formed in the ion-exchange-resin restoration section in a cartridge-type ion-exchange 
machine, The configuration in which a press means to press the ion exchange resin with which it fills up to 
the shaft orientations of an ion-exchange machine is formed in the cartridge-type ion-exchange machine, 
The configuration in which a press means to press the ion exchange resin with which it fills up to the 
method of the inside of the direction of a path of an ion-exchange machine is formed in the cartridge-type 
ion-exchange machine, The configuration in which two or more baffles prolonged in a pectinate form 
towards the ion exchange resin with which it fills up are formed in the cartridge-type ion-exchange machine 
is employable. 

[0025] Furthermore, it is also possible to constitute a cartridge-type ion-exchange machine from an ion- 
exchange machine of cooler style one apparatus. As a cooler style of one apparatus, it is possible to 
constitute in the periphery section of an ion-exchange machine, and it is also possible to constitute in the 
upstream of the ion exchange resin in a cartridge-type ion-exchange machine. 

[0026] In the cooling water circulation system of the fuel cell concerning above this inventions Since the 
cartridge-type ion-exchange machine which can be freely detached and attached to a cooling water 
circulation line is formed While demineralization processing of the cooling water through which it circulates 
is carried out with a cartridge-type ion-exchange vessel and the ion as an impurity in cooling water is 
removed When the ion-exchange resin with which it fills up reaches a life, it is exchanged the whole 
cartridge-type ion-exchange machine, and is exchanged only in ion-exchange resin depending on the case, 
and circulation of cooling water required after exchange is continued. Since it is the cartridge-type ion- 
exchange machine which can be detached and attached freely, exchange is performed very easily. 
[0027] Moreover, if some cooling water which forms a cartridge-type ion-exchange machine in 
demineralization Rhine, and is shunted and demineralization Rhine lets flow is processed and it is made for 
the remainder to make a bypass line let flow Maintaining at the high impurity concentration below 
predetermined level as the whole cooling water, it becomes possible to stop small the amount of water flow 
to the ion exchange resin with which it filled up in the cartridge-type ion-exchange machine, and to extend 
the life sharply, and the exchange frequency of a cartridge-type ion-exchange machine can be stopped low. 
[0028] Furthermore, as shown in each below-mentioned concrete embodiment, even if it is an installation 
with few allowances tooth spaces like the engine room of an automobile by optimizing the installation 
posture of a cartridge-type ion-exchange machine, the location of a close outlet, degassing, a internal 
structure, etc., it becomes possible to secure the engine performance of an ion-exchange machine 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 8/7/2006 



JP,2001-035519,A [DETAILED DESCRIPTION] 



Page 4 of 7 



attachment-and-detachment nature, convertibility, and own etc. good. 
[0029] 

[Embodiment of the Invention] Below, the gestalt of desirable operation of this invention is explained with 
reference to a drawing. Drawing 1 shows the cooling water circulation system of the fuel cell which takes 
like 1 operative condition as for this invention, and 1 shows a fuel cell, especially its box. In a fuel cell 1, 
cooling water circulates by the cooling water circulation line 2, and the inside of a box is cooled. This fuel 
cell 1 and the cooling water circulation line 2 are carried in the mobile in the engine room of an automobile 
in this embodiment. 

[0030] The main condensator 3 is formed in the cooling water circulation line 2, and supposing the 
temperature of the exoergic section of a fuel cell 1 is about 1000 degrees C, as for the cooling water through 
which it circulates with this main condensator 3, being cooled by about 125 degrees C is desirable. As a 
main condensator 3, although the condensator of dedication may be installed, it is also possible to use the 
radiator carried in the automobile. 

[003 1] The cooling water from the main condensator 3 is attracted and fed by the circulating pump 4. In this 
embodiment, it has branched to the bypass line 6 to which the cooling water circulation line 2 bypasses 
demineralization Rhine 5 and this demineralization Rhine 5 by the downstream of a circulating pump 4, and 
demineralization Rhine 5 and a bypass line 6 join again by the downstream. The flow rate of the cooling 
water shunted toward demineralization Rhine 5 and a bypass line 6 is set as about 1 :3-l :30. It is not 
necessary to perform a setup of this flow rate strictly, and the cooling water through which it circulates 
should just flow amount demineralization Rhine 5 which exists partially. Therefore, a setup of flow rate can 
be carried out for dying as [ an early mechanical design ] and leaving using the pressure loss difference in 
the cooling water circulation system of the comparatively big pressure loss in demineralization Rhine 5, and 
the small pressure loss in a bypass line 6 itself. Or it is also possible to prepare a diaphragm and a flow 
control valve in the tee of demineralization Rhine 5 and a bypass line 6, and to assign with a more sufficient 
precision. 

[0032] The cartridge-type ion-exchange machine 7 which can be detached and attached freely is formed in 
above-mentioned demineralization Rhine 5. It fills up with ion exchange resin in the cartridge-type ion- 
exchange machine 7, and demineralization processing of the cooling water which it lets flow is carried out. 
As ion-exchange resin with which it fills up, it can constitute from at least one sort of an anion exchange 
resin, cation exchange resin, and those mixed resin, and can also be filled up with ion-exchange resin as a 
configuration of the mixed bed type which has arranged two or more layers, especially the two or more 
layers layer of resin of a different kind. In this embodiment, this cartridge-type ion-exchange machine 7 is 
installed every width, and has inlet-port 7a and outlet 7b of cooling water to those both ends. 
[0033] In this embodiment, the subcondensator 8 which cools the cooling water which has had this 
demineralization Rhine 5 the upstream of the cartridge-type ion-exchange machine 7 of demineralization 
Rhine 5 let flow before flowing into the cartridge-type ion-exchange machine 7 is formed. This 
subcondensator 8 can be omitted when the thermal resistance of the ion exchange resin with which it fills up 
in the cartridge-type ion-exchange machine 7 is high. By cooling by the subcondensator 8, the temperature 
of the cooling water which flows into the cartridge-type ion-exchange machine 7 falls even to temperature 
(for example, 60 degrees C or less) low enough, in view of the heat-resistant point of the ion exchange resin 
with which it fills up. 

[0034] As shown in the cartridge-type ion-exchange machine 7 installed every width at drawing 2 , it is 
desirable that degassing 9 is formed! Degassing of the air which gathers above ion-exchange resin 10 is 
carried out through degassing 9 within the cartridge-type ion-exchange machine 7 that what is necessary is 
just to form degassing 9 in the upper wall of the cartridge-type ion-exchange machine 7 of every width, i.e., 
the upper part of ion-exchange resin 10 with which it fills up. Degassing 9 is opened for free passage by the 
cooling water circulation line 2 of the lower stream of a river of the cartridge-type ion-exchange machine 7 
through piping 11, and the extracted air is missed all over the cooling water circulation line 2. The 
connection places of piping 1 1 may be any of the location in demineralization Rhine 5, and the location after 
unification of demineralization Rhine 5 and a bypass line 6. Moreover, degassing piping may be built in an 
ion-exchange machine. 

[0035] The inlet-port 7a [ of the cartridge-type ion-exchange machine 7 ], outlet 7b, and degassing 9 side is 
connected to each piping by the means which can be detached and attached freely. As a means which can be 
detached and attached freely, everything but a mere ** flange configuration can adopt the well-known joint 
device of an one-touch type substantially. 

[0036] Thus, in the cooling water circulation system of the fuel cell concerning this constituted embodiment, 
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a fuel cell 1 is cooled by desired temperature with the cooling water which circulates through the cooling 
water circulation line 2. Since the cyclic use of waste water is carried out as it is, without carrying 
equipment in a mobile and exchanging cooling water substantially, the effluent from the box of a fuel cell 1 
or piping of the circulatory system tends to mix in circulation cooling underwater as an impurity, and the 
concentration tends to become high gradually. 

[0037] However, since the cartridge-type ion-exchange machine 7 is formed all over demineralization Rhine 
5, the cooling water circulation line 2, demineralization processing of the cooling water through which it 
circulates is carried out continuously, and the impurity in cooling water is removed. The cooling water 
through which it circulates is shunted toward demineralization Rhine 5 and a bypass line 6, and although it 
has set that demineralization processing is actually carried out to demineralization Rhine 5 and it serves as a 
chisel, even if management of an impurity so severe to the cooling water used for cooling of a fuel cell 1 is 
demineralization processing of partial cooling water, it is maintained by high impurity concentration low 
enough from an unnecessary thing as the whole cooling water through which it circulates. Consequently, 
while the cooling engine performance of the desired good fuel cell 1 is secured, generating of faults, such as 
piping lock out of the cooling water circulation line 2 and deposition of the impurity into piping, is 
prevented. 

[0038] Moreover, the cartridge-type ion-exchange machine 7 is formed in demineralization Rhine 5, since 
only the partial amount is made to carry out demineralization processing continuously among the whole 
quantity of the cooling water through which it circulates, the life of the ion-exchange resin 1 0 in the 
cartridge-type ion-exchange machine 7 can be prolonged appropriately, and the exchange frequency of the 
cartridge-type ion-exchange machine 7 can be reduced. 

[0039] Furthermore, since the ion-exchange machine 7 consists of cartridge- types free [ attachment and 
detachment ], exchange is also performed very easily. It becomes possible to do easily the attachment-and- 
detachment activity in the inlet-port 7a section, the outlet 7b section, and the degassing 9 section, without 
being prevented by the open bonnet etc., even if it is in a narrow engine room since the cartridge-type ion- 
exchange machine 7 is especially installed every width in this embodiment and it has inlet-port 7a and outlet 
7b to the both ends. 

[0040] As a internal structure of the cartridge-type ion-exchange machine 7, it can constitute in various 
kinds of modes. 

[0041] For example, in the mode shown in drawing 3 , it is arranged in the condition of having held in the 
interior of the cartridge-type ion-exchange machine 21 at the entrance side and the outlet side for example, 
in the bag body 24 with which the filters 22a and 22b which consist of porosity material were formed, and 
ion exchange resin 23 was formed between filter 22a and 22b by the textile which has water flow nature. As 
for the textile which has water flow nature, it is desirable to have resiliency further, for example, its bag 
body 24 formed by stretch yarn is desirable. 

[0042] In such a configuration, it becomes possible to present demineralization by ion exchange resin 23 
with the cooling water which gestalt maintenance is carried out and lets ion exchange resin 23 flow with a 
bag body 24 more certainly. Moreover, also when the volume of the ion exchange resin 23 with which it 
filled up changes as a whole, the gestalt maintenance of the ion-exchange-resin 23 whole quantity can be 
appropriately carried out with a bag body 24. 

[0043] Moreover, in the mode shown in drawing 4 , while Filters 32a and 32b are formed in the cartridge- 
type ion-exchange machine 31, straightening vanes 34a, 34b, and 34c are formed in the restoration section 
of ion exchange resin 33 in the meantime. As each straightening vanes 34a, 34b, and 34c are shown in 
drawing 5 , many through tubes 35 are drilled in the restoration section of the ion exchange resin 33 by the 
side of the lower part, and the upper limit section 36 side is considered as the blindness configuration. 
[0044] In such a configuration, the flow of the cooling water within the cartridge-type ion-exchange 
machine 31 is rectified appropriately, and while cooling water stabilizes and flows the inside of ion 
exchange resin 33, a touch area with ion exchange resin 33 is secured widely enough. Moreover, while 
being able to pour cooling water suitable only for the restoration section of ion exchange resin 33 by 
considering as the arrangement structure of a through tube 35 as shown in drawing 5 , it can be appropriately 
coped with also to the volume change of ion exchange resin 33 in use. 

[0045] Moreover, in the mode shown in drawing 6 , while Filters 42a and 42b are formed in the cartridge- 
type ion-exchange machine 41, the partial bulkheads 44a-44e alternately prolonged from vertical both sides 
are formed in the restoration section of ion exchange resin 43 in the meantime, and the meandering path 45 
of cooling water is formed in it by these partial bulkheads 44a-44e. 

[0046] In such a configuration, the contact opportunity of the cooling water which it lets flow, and the ion 
http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 8/7/2006 



JP,2001-035519,A [DETAILED DESCRIPTION] 



Page 6 of 7 



exchange resin 43 with which it fills up increases sharply, and improvement in demineralization processing 
effectiveness of it is attained. 

[0047] Moreover, while Filters 52a and 52b are formed in the cartridge-type ion-exchange machine 51, ion 
exchange resin 53 is filled up with the mode shown in drawing 7 between them. And the spring (that is, it 
presses to the shaft orientations of the cartridge-type ion-exchange machine 51) 55 which energizes a 
perforated plate 54 and this perforated plate 54 in the direction of filter 52a is formed in the side of one filter 
52a. 

[0048] In such a configuration, since ion exchange resin 53 is pressed through filter 52a by the press means 
to the shaft orientations which consist of a spring 55 and a perforated plate 54 so that it may compress into 
shaft orientations also when a volume change (it contracts especially) arises on ion exchange resin 53 during 
use, the suitable restoration condition of ion exchange resin 53 is maintained, and it is prevented that the 
short pass of unsuitable cooling water arises. Therefore, the stable demineralization processing is continued. 
[0049] Moreover, while Filters 62a and 62b are formed in the cartridge-type ion-exchange machine 61, the 
flexible cylinder object 63 as shown in drawing 9 which enclosed the pressurization gas with the interior is 
arranged every width between them, and ion exchange resin 64 is filled up into the interior of the cylinder 
object 63 with the mode shown in drawing 8 . As a pressure of the pressurization gas enclosed, it is 
2kg/cm2. It is good at extent. 

[0050] In such a configuration, in order that the cylinder object 63 may turn ion exchange resin 64 to the 
method of the inside of the direction of a path and may press it suitably with the pressure of an enclosure gas 
also when a volume change arises on ion exchange resin 64 while the gestalt of ion exchange resin 64 is 
held with the flexible cylinder object 63, the gestalt of ion exchange resin 64 continues being held at a 
suitable gestalt. Therefore, the stable demineralization processing is continued. 

[0051] Furthermore, while Filters 72a and 72b are formed in the cartridge-type ion-exchange machine 71, 
ion exchange resin 73 is filled up with the mode shown in drawing 10 between them. And from the upper 
wall in the cartridge-type ion-exchange machine 71, towards the restoration section of ion exchange resin 
73, two or more baffles 74 prolonged in a pectinate form have hung, and the space which is not mutually 
open for free passage between Filters 72a and 72b and a baffle 74 and between each baffle 74 is formed 
especially. 

[0052] In such a configuration, while it is prevented that water carries out the short pass of the upper part of 
the ion exchange resin 73 with which it fills up with the baffle 74, the space for degassing or an air reservoir 
will be appropriately formed in the upper part in the cartridge-type ion-exchange machine 71, and the stable 
demineralization processing is attained. 

[0053] In each above-mentioned embodiment, although the example which has arranged the cartridge-type 
ion-exchange machine every width was shown, in this invention, it is also possible to install a cartridge-type 
ion-exchange machine longitudinally. However, it is necessary to secure the ease of attachment and 
detachment also in this case. 

[0054] For example, as shown in drawing 1 1 , it can constitute. In drawing 1 1 , 81 shows the cartridge-type 
ion-exchange machine installed longitudinally, and it fills up with ion exchange resin 83 on the perforated 
plate 82 formed in the interior. The cooling water which the inlet port 84 and outlet 85 of cooling water 
were prepared, and was introduced into the inferior-surface-of-tongue side of the cartridge-type ion- 
exchange machine 81 from the inlet port 84 is sent up through the introductory tubing 86, and it was 
prepared at the tip, for example, it is supplied into ion exchange resin 83 from the distributor 87 which has 
slit-like opening, and the cooling water by which demineralization processing was carried out in ion 
exchange resin 83 is discharged from an outlet 85 through a perforated plate 82. Degassing 88 is formed in 
the upper wall of the cartridge-type ion-exchange machine 81. 

[0055] The above-mentioned cartridge-type ion-exchange machine 81 is longitudinally installed all over 
above-mentioned demineralization Rhine 5, as shown in drawing 12 . What is necessary is just to perform 
installation of the cartridge-type ion-exchange machine 81 through the joint of a ** flange or an one-touch 
type in the inlet-port 84 section, the outlet 85 section, and the degassing 88 section. The piping 89 from 
degassing 88 should just make it open for free passage to the downstream of a cooling water circulation line. 

[0056] By installing the cartridge-type ion-exchange machine 81 longitudinally, to demineralization Rhine 
5, desorption is carried out and the cartridge-type ion-exchange machine 81 can carry out 
mounting/unmounting of wearing or the inlet port 84 arranged on the inferior surface of tongue, and the 
outlet 85 to the predetermined joint of demineralization Rhine 5 etc. easily from the upper part in such a 
configuration. Therefore, even if it is in an engine room with few allowances tooth spaces etc., where a 
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bonnet is opened, the cartridge-type ion-exchange machine 81 can be equipped with or exchanged easily. 
[0057] When the thermal resistance of the ion-exchange resin with which it is filled up especially in this 
invention is comparatively low, or when [ by the time it arrives at the inlet port of a cartridge-type ion- 
exchange machine, ] fully cooling cooling water and not going out, it is also still more possible to constitute 
a cartridge-type ion-exchange machine as an ion-exchange machine of cooler style one apparatus. 
[0058] For example, as shown in drawing 13 , the cartridge-type ion-exchange machine 91 can be formed 
for Filters 92a and 92b in the interior, the perimeter of the ion-exchange machine 94 filled up with ion- 
exchange resin 93 between them can be constituted in the jacket structure 95 of cooling water, and it can 
consider as the configuration which prepared the cooler style which lets the cooling water of dedication 
different from a circulating cooling water flow in this jacket 95. 

[0059] As shown in drawing 14 , or the interior of the cartridge-type ion-exchange machine 101 Divide in 
the circulating-cooling-water water flow direction at the cooling device section 1 02 of the upstream, and the 
ion-exchange resin restoration section 103 of the downstream, and the cooling device section 102 is 
constituted in the cooling jacket section 104 which moves in a zigzag direction. While cooling the 
circulating cooling water which the porosity filter 105 is formed [ circulating cooling water ] in the interior, 
and has the inside of the porosity filter 105 let flow The ion-exchange-resin restoration section 103 is filled 
up with ion exchange resin 106, and a filter 107 is arranged to the downstream, and it can constitute so that 
demineralization processing of the cooling water which passes ion exchange resin 1 06 may be carried out. 
Since demineralization processing of the cooling water frilly cooled in the cooling device section 102 is 
carried out, the problem about the thermal resistance of ion exchange resin 106 is solved. 
[0060] Thus, various kinds of modes can be taken about own structure of a cartridge-type ion-exchange 
machine. As long as it is the cartridge-type ion-exchange machine which can be detached and attached 
freely, it becomes possible to exchange easily on a mobile. 
[0061] 

[Effect of the Invention] As explained above, according to the cooling water circulation system of the fuel 
cell concerning this invention, in the fuel cell generation-of-electrical-energy system carried in the mobile, 
the impurity in cooling water can be removed appropriately and the optimal exchangeable cooling water 
circulation system can be easily constituted for the removal means, i.e., an ion-exchange machine. 
Therefore, though it is the system carried in the mobile, the always stabilized cooling system can be secured 
and actuation of the fuel cell stabilized by it is attained. 
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